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(54) DIGITAL FILTER CIRCUIT 

(57)Abstract: 

PURPOSE: To decrease a margin bit with a length of an 
operating word and to reduce the recovery time from an 
error by inserting a clipping circuit in feedback loop of a 
filter circuit in a filter circuit of the IIR (infinite impulse 
response) type. 

CONSTITUTION: An output of an IIR digital filter 1 used 
for a decoder side of a bit rate reduction system is fed 
back to an adder 2 at the input side via a forecast 
device 3. A clippig circuit 4 is inserted and connected in 
the feedback loop. It is preferrable to insert and connect 
the circuit 4 at a position just after the adder 2 where 
overflow takes place. Thus, the circuit 4 applies the 
clipping processing as to the filter output and also the 
clipping processing to a supply data to the forecast 
device 3 and it is possible to reduce a high-order margin 
bit of the length of the operating word at the forecast 
device 3. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] BEST AVAILABLE COPY 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAA11aiSqDA362003516P... 2005/08/12 



1 



©'jkm&tt&m (A) Bg62-3516 

©Int. Cl.< faSUCT /fF*3SIS§-^ @4»B PSfP 62^(1987) 1^90 

H 03 H 17/02 7328-5J 

©W m 3860-143162 
@ffi 0 PS60( 1985) 6^293 

©n bj ^ s p je i SDK»ajiiEdba;ii 6tb 7*35^ v^-»*^a:rt 

®tU i A ^]RSPn D p;iliatp ra n;il6T@7S35^ 



m m # 

B. &9§OlK^ 
P. fls ffl 



O - 1. &B&*8j5K 

G - 2. t* y h • u - • y ^ a y • 

Q-3. * - -7 a ^ 

a -4. 9 l ) ? bfy ^"iaacDift^ 
#fC m t'y h * lx— h • x ) 9* 9 is b ~s • \/ "7s "T i* 

cor o - 9 r m<z>& -5 fceasKAsr© = - k • x 7 

- zfmc 9 U * tr > 9* Krnwt-? Z C tie 



— 119 — 



f 4 &9 & • 7 4 Jf 9 <D&&m&<D±GLM<D& 
< i5Cit£<*-'< ~7 a0fCj;5I 

TSfifl©7 -f^*tti7j;&*§£C<J: 
t'y L" - h • >J / ? g V • *> f A O f ^ 

-/^fCfi. t^^i I I Rdlfi^ v/^^^J 
CO J: -5 I U7^^ ElKlCiSioTM:* feig 

s b ( ftjtffi tr y h )j;9t>;?£>ic±tt<B!Uc2~ 
ids&cd— f^^m i eiatc^-To con 9ta*c*> 

I Rf -f 5? 5 ^ ' 7 -f 0S& 6 0 (C±J0^"C*iv 
6 2,6 7 «*CJSJBE*-7- 6 3,6 4 ico 

^t-en-en i a + 2 tr * v ttz <o , 

ff^ 6 5 , 6 6 ICWUT«. 
8 tf y hi It, 16+2t:^i8tfy hi© 

< UTt), t-^-7D7ia5IMMf5 

c i fj: < • L^t>»flflo7 ^ ^^tb»*»«c 
t&T? £r & £ o tc ist:-? * f • 7 4 ^ 9 mm 



»IS|B3 62-351G (2) 

C"» T. m A. 2 & CO I I Rf 7 * * 

©ft 6 0 QAJlJS^- 6 1 fCfl. ±iei7-^tO 
TO^^^f - ? . 1 7 - K 1 6 t' y h 

j-9 TsT y K) ?nr:l 8 tr ^ K5f-^ #A# 
?nit^o ccoAtJT - * li^oS:® 6 2 fci£t> 
n* Jra»56 2^6offl»iJaffloi*vy/i/( 
1 7 - K ) 6 3 . 6 4©S?0lslHWCS& 

n. €-g$§#^6 3 , 6 4 ©maw; -en-en 

«»*»S-6 5 , 6 6 ^^1TJDIS6 7fC2££ 

ntM?n, coantts 6 7 *»&flDttj ^i^-hse 
mnm 6 2 jcas^nr jbEA^f -5 4*nji$n 

-Set ?ICttoT(^£o ££>IC* MS6 2^bO 

c <omjji%?- 6 8 © lEi^ic 9 y 9 tr v rmm 

6 9 «-»A3B«L. 1 6 tr y hT7 ? U y f v ^ $ 

comi o Bfc^-ri: ^ r 

P. ft JB 

»3R^ - 7*^^ ^ »j * try /nig&ajftf* t>nrc 
a nmw 

« 1 Bitt, *¥&9l<D-nmtottil& I I Rf 4 
9 *f • 7 ^5 1 ^ffl^T*ia$ft5f 3-^' 

m 2 si fc ^ -f «t o tr v h • u - h • y ^* ^ •> 9 

5fe-T*l H'CfcO^T, f ^ - / 3 o <oK~nn^ 
3 1 (Cfi, Vk&T t' ? b - v> - b - *) 9' 9 C a 



— 120 — 



y • y *r AOx > a - ^3* J: »3fiiS$n/;X7 
Afl 5 ft 08;ild:«MiaaiBIK 3 2 

UttTy f* SSCD^^COfOliO" 1 <0 9 S 7 9 3 3 JC 

£ ft* co->7? 3 3*>^©ffl»* J l I R(«S 
f& 4 y n/ * r£ & ) r 4 -y* ? • 7 4 ^ ? 1 ©A 

^w©»D*s 2 icas&nTt^So cc^-i^tc, 

±5Scd J: ^tttryh-u-h - 'J 9' 9 > h V • *> 

n/ • 7 * ^ * 1 tt* -ecDffi^l J: Of MS 3 ^-^L/ 
T^e>nrcf^i^-^ ; &±i2A^n®co5p»s2*c^ 

cof iHJS 3 tl * iS*©^- 9 fc3£^"CZfc£>f - ? 

of mm&thTj-rz i r c 3&hm 

y /n° ;u * & ) -T 4 \? 9 ' 7 4 & 9 ~C &> 2> o $ 
-f y" ? * 7 <f ^ 9 1 <D-b iEffi & - 7* ^ fC 9 'J 

s/ try ^[n^ 4 £*$Agi& it^5o rnc^bs* 

m 1 I3CD7 -f /i/ ? 1 fiDWTMi, »D3ff* 2 2» & CD tfc 

y * try rmm 4 u*cf mm 3 #c#*& 

-5 t^orir^ G-mm^^ 5 , 6 

* h ©»*aj*rte-c*ftM: it^o 2 /cv <&sfc#s 

Ttt. 1 6 t' y h ODM S B ( &±fa * ? h ) £ K> 
fe±iSIfCmt'^ hCD$fc#$fc'y h^^5Db7tfeO 
t*t 9* end. ^£*S:£<D Mtfy KO^SOR 
gfcCD / -.-7 7 >f XfCfo dt^s$ ft 5 f£K 1 

s-rs*»&. anits 9 comnmmb i e + m t** 

K^tt<7T^, «etjRI57 . 8 ODA^rx- 5 IS 
ft > m 1 (S3 CD I I R 7 4 >f * 1 CD flD^ S 2 



WSHB 62-3516 (3) 

try ^lUB 4 ifiS 3 <h©S^£^J: 0 to $ 
ntf ^ - Kffiflss-r- 3 5 ic^^nTi^e ccd 

cairns* 9 y ^ e y .^@k 4 ti. 7^^^ffl 
2!icot^T<£> ? y ^ t^y ^^stD^nc ^ fan 
g 3^©^;i&r*- ^ tc^t"^ ^ y ^ try ^j&s t> 
i^^tcfToro^ c i*crx f 3 -cv>un 

BT^i^x-So cn&m & i,fzm i sa^wji 

^;i/'7-f^^l6Df^JI»3cbUT* 21@0#-ffi 

g$S35^5 p 6. z fiH©«»3RH:.S7 , 8 J: 

S9J:*9J5JSS2^C0FiaT r -fv?5^-7 -f 

m-p^^fc. ^ y y try ^iiiK 4^t>^m^(i^ 

J:CX9d. ^ i^6T 1 DBCD^^HniffS £ UT ^> J: 
<. £fz> iftSIO"^- K O * Tfllfi!ttC*J(f^"C«* 

Q — 2. t' * h • u - h • 'J ^' 9 -V a y • *> ^ r 

^*3 O^ffiO^Tfilt^t'y h • - h • 'J^^->9 
y . -y A^^<DtKB&6^' , Xt»J52(COO>Ti5E^-r 

So 

c cd® 2 so y ^ x uu, ai^tfflfl C * 5 t^fiffi 

CD_tl5r 3 - 5* 3 0 £fr h J5St 0 * x y u - 
1 Ofcrt'y h 5qs^cd*6 $ nrcf 4 v 9 



— 121 — 



£ ic <fc 9 * (St** b • f - h'ecDT ? '<^^^<i^ 
CCD® 2 EIJCiJC^T* x y 3 - # 1 0coA2j*8 

73im x(n)^, ^jfflisi 2 # J;£*;!ra#S 1 3 fc -e 

?WIJ, ^TO»S 1 3 *c b-c«&ft*r<r> 
5o L/i^oT, taJIfi 1 3fC;fc^Tf** -bS£A 

-f ? CO £ <0&aScD:7 -< ^9 &±&&X 
J]<D7' "a v ? P3 &*;i&*t1E ( t°- ?M ) ft fcfrtfo 

^ 9 &m a v 9 \cn UT -(/^it 
{*. *- KS^ttfSi LT, ^flB • u y -y iSfclsl 



?.?BnB3G2-351B (4) 

d (n) = x (n) - "x (n) 0 

^]x(n-p) , x ^ n -p + 1 ) . ... , x ( n 
-1 ) cd l &*£-&ic J: 0 ^BGM x (n)^j|ffl -f £ 
CD 77* 0. 

x (n) = 1 ot k . x ( n-k ) © 

d{n)=x(n) — / o k .x(n— k) <|) 

■%<D-&s$r&m<D7- 9 * ?tet>?>A73r- 9 <o 

-5E7- r&smiczra ^Mfct^iidlC 

^•^si 6 cDfib -n\c Jtti^tinfc-f h «fc 5 a 

£i^42t3g^5 (r^tt u y > ^I^i$n5o f 
ttsb-fe. 9 \ 5 fi. f -f ^ * ^ 2 sir - 5 & 
_t§E*im QtCfS life fcf y ha/fV ->7 K 
7h)f4C i-tc J: 9^^i5>5 u y ^*«J 
^fccot?^0. S^^fbSI Til. ccot'y h • -y 

ttlfi'^'fk*^ on^o ifcic, / >r x • *y x >f 
tr y ;7" EH ( J a x - *y * -f /* ) 1 7 *i» S^fk 
6 coffin iA^Jico^^^, t^^5f^ft 
IS^^-^D^SI 8 7??lr, Cc7);t^<fciSg£-fim 
G M £D->7 ? 1 9 L^SBS 2 0 fCigoT , a 

^^^^o ccd££. ^pj • u y vmm®m 2 1 

±ESI«$n/:* - K07 -f 
£13 73 CO 7* a y ^ P3^^^x^fiI(C^^ uy i^ffiflt* 



— 122 — 



tti^L. C©i/vv?ita^*'>7^ 1 5 if J: DM 

**SLT^5o ^fflJS 2 0 «C-otr>T«» 

^SiJ . uv^jgJBI3K2 1 fab cO-bie * - KW« 

r 

Lfc#oT* ZW^^I ©& ?J d (n)(i v ± 

d (n) = d (n) - c* (n) ® 

£ tl 9 . G © "> 7 ? tl* h CD m tS <* (") fi * 

d ( n ) = G . d ( n ) -d) 

Q[n) = d (n) + e (n) ® 

i <c 9 , y^x* Vx<^1 7 to 1mn 9 1 8 jc *> 



»IS|IO 62-3516 (5) 



e"(n) = f A • e ( n-k 3 - Q" 1 



c<o®5£fi* -hifccDCDsS tfoWtcote itt 
oTiso* ^tsos 1 2 * 2 0 (i, *n-en-> 



• -0 
... i 



R(z) = ^ A r 

k- 1 



<fc 0 ft <r ;u 5 2 6 ft* v' * ^ AgSSt 



£\n)=G- C d(n)-7(n)) H-e(n) 



= Q - d(n|-f-e(n)- £ A - e ( n - k ; ...® 

k — 1 



c cd®5£© d (n)ic±|g(D^:^ftALr 4 

£Vi)=Q ( x(nl-r «k -x(a-k ) }+e(n) 



- Z A'e( n-k) 
k-i 



A 



i^ro, c com 7i d (n)#flj2jss^ 2 2 ur 



A 



D(z) = G • X(z) (1-1 flk-z' 11 ) 



k— t 



= G- X(z)( 1 -P(z)) + E(zK 1-R(zj) 



^ 

& * ^ su-i^ v a ei » 2 1 & ©± e u v 
>?w m nm* 2 3 <t 0 * **:±ie*- ki« 

^ 2 2 , 2 3 , 2 4 ^5>oa»li. iC^S^fS 



**5tWilB«tti*:**^ LTficiSSn«o ft fll 

23,2 4^b®ffi^icfnf*n^st5§f^ 

^T. f ^ - 3 0 (D&AJlffi* 3 1 .36,3 

^3 1 (Cfi, ±Exv 3-^10 <Dm7lift* 2 2 
) ic j; o r » 6 n f ^ ^(n) i J « * n t 

0>^ o COA?Jf #^{n»tt, iK0K3 2^^U 

c cd m #^(n) g& izB © i i a x -f ^ ^ ^ • y * 
9 1 cD\-fimcDimn%r 2 icig t>nri> «, 

3&*as &nT45 c © u *✓ www *> 7 ^ 3 2 \c 



— 123— 



3 0 OA^^ 3 7 fCf** OCDEti?} 

wrnza* oo^^mi 2i^t^ 

Ka*««ncjs traiRsn* c 41c x> 

9 1 (C J: OfrfrnSo 

•>7 5 3 3^6 ©m^^'(nj#i. 



JtalTS 3 3 CDffi*J x (n)(i 



A' /V — ' 
x (n)= d (n} + x (n) 



WBWB 62-35 16 (6) 

a; 



^«asi 2 fc^bo^tt3&*a4Rsn* c t J: 



— ' p A' 
x (n) = X a k • x ( n— k ) 
k-1 



k— 1 

(z) 



/v G _l . ^'(z) 



A A 

©fi^ftafflSK: x y - ft**KC^ 4 IT, D(z)= D 

^.j-^w+q" 1 . s(z) ; @ 

c©@5£j;9* *-^<kK* E(»)ic*t ur g" 1 © 
c©4£:T a -^'a^jfc^n^ / << x©*-<? h 

^^^^N(z)it$ 4* 

N(z )=E( z) [:;w ^ 

cc-e, f 3 - 3 o <omm ®m 3 2 wt* o**> 
i^(nj©f-^iR,r^fci#ic, -e©7- 

y 0 ©ftp 7 - K©i * - ^ h\ 

fflHStft©7- KOiiiCW^F^ffifflM*^^ J: 7 



©J: 7 tt*§fifl*ia*fT oTfc» A^fx-ffC^^ 

A** 5 fC fi I I Rf-fi?^^* 7 -c if ? 1 CD 

3 CD^K^^T-'- ? ©=&<£• ©S&E:&^©liJ£« 
LI 

I I R7 -f >U5 1 ©S3Sf£:S©±te 

OT»c^ffitryh«-ft3to-r-544t>*c* 7-r^^aa 
33*^ 'j * tfy rm^m-?* ci^^f t?n5^> 
♦^77*-5**» ^%^lc±^tr^rij:. HtSzE L*:J; 7fC 

1 I R7 ^ ^ 1 ©fcX'i'-T'rt* fflx.(f»n»S 

2 4^«iJ^ 3 4 CDK*C ; 'J ? t a v^|slK4 %:&K 

/^-7 o 7fC J; 5^S^:e^©^J^»C0Kiih^lS3 
G — 3. rf- - /< - 7 a o CDift 9^ 



— 124 — 



6« 7 ° ^^58fer-5^«-ttM-r-5o 
8 -3CD#ttJ&-tn-€ f n« B CB<04*ttl»iB A. , 

b , cic^-r J: otttottSo cnb®iiA r 

B , CK^r^&fi* x y a - 1 0 ®£&ja39 

a. : i - p 0 (z)=i 

B : 1 -Pi(z)=l -0.9 8 7 5 z l 
C I 1 -P t (z)=l - 1.7 9 6 87 5 £ A +0.8 125 z~M 

il. tV/'JV^i^/s = 3 7.8 kHz £ I, 

&<rT±2 FlRf r ;^;i/.7^^ 

A : oti = 0 , at ==0 

B : aj = 0.93 7 5 t ffj=0 

C : oti =1796875, a 2 =-0.8 12 5 



4» 



»BaB3B2-3516 (7) 

© J; 7 fC*& * - VICfc bT4fc <*i , 

PCMf-^^fo^tffl^t5^ H/- hPC 
M * - K It * Bdl^i^PCM*- KIC, £ 

cat. ©7 £cr>&i&7 -< /v5#&£>is^ 

ifOJ • u y 2 1 fCTJfcR u% ^oi^s 

cco<!: # ©J: ffi**ff bTv 
^!lA^ffli®Acr)^ h u - h P C M * - KfC» LT" 
1, fliB BCD 1 jfcaEfl- P C M*- K*CS* LTtt 0 . 
7. ttJBC © fcg* P C M KfCft LTifc 2. 

0 il/ci^ £>iE&flS£ A;£?fc:*f-r>5<& * -Koa 
^©?nns 4 isk: ^to c com 4 lafc&t^-c* 



^osatai/^^v^iii ±ie^ 0.7 com^ft^ 

'ouffl) ics&BfrbfcttS r>. 2&M 

P C M* - KJC^JE-r 5 4¥tt ffli® C fCo^Tfi, 
& 2-0 ©«*fttfj&*3ru *$6 dB @S±^Ci§5 

a»p cm*- Kic»jB-r5#«ft«Bic-oo>r 

^IKUi ) tU 9> /s =3 7. 8 kHz CO £ ^(C(i, 

-^fs =*4.4 5 kHz ,-^1 = 3.1 5 kHz itt$ 0 ^iBQ 
12 12 

B , 060-5 SCD&t><& CD © » 5 6 * 

as 4 H.cD^jufc^'-r £ 9 ft* A^«-^«D/sait»^ 

(S*0» 5 £itfi flag C (C^fB-T^ 2 

y 1 4 

v/5" 



C<DJ;7*t* IE3£&A:£cDJS&Slcfo DT&iS 
7 -r #»**sn* £ x7-*«^fe^:#< 

m ^ * - k jk $ n *: <t * « « # 1 / yi e 
asgsn* ja»«f« / 1 2 "e 2 ftn^* - kt?«h 

sss^i*, sn§ft*t it -en-en 1 /vT. X/fc 

i<C5o l/c^oT, 7 ^ - 1 6DA7J 

$n***©8an^tt. 





* - K 






1 


v£ n/2 2 


/s/12 


2 


4 2 8 



ZfcfC* _tl£ ©s£cd J: o U *> * r ^B92St^ x > =i 
S£?£n*: t # C0x'3 - I I H7 < ^9 1 

- h P C M* - KS^^^Fo(z), l^f^PCM 

= — 

X-0.9 3 7 5Z" 1 



_ 1 

1 - 1.7 9 6 8 7 5 z" 1 + 0.8 1 2 5 z~ a , 

- • f - ^^A^Jjn, -f y X JS 
> A • X7-fC*fLT±teE8IC2 t'y h CD$fc*S 

8tO^-^-7 o^^^K^So U/C7ftio 
cnbOS@«^5 f 6*JJ:a*»S7 , 8 



WRIIIB 62-3518 (8) 

tltz £ £ CDJ:ieFi(z)CD4#^^^-r-5 I I R 7 -f ju> 

KOi § CD_hieF2(z)cD I IR7 -f^? lO'f 

CD X * - KfC&l^Tfi. 1 CD^fil-^ V 7^ 

A73fC^LTv I IR7^M cd*0#£> * 

w*«fl-ffl;tMi LTifOi t&6eacD2 

fcmfr* - KT»ijK*m*« 3. 6 1 cd tr- ^ 

sft*:J:E*:*K2i fleets Dri^-rs -f v/*^ 

1 &^£-CD i £ : I x 1 =1 

2 ZX^^ CD £ » : I x 3.61 * M 

6o ? U ? 4 1 E&CDteSfC 

d: 3fts -C $ 5 . 

3feCD C ^ 'J sr e > ^-fj: LCD ) > ^JS»J£-5S 
LT&Ov ; 'J »tfx/@»4icj:r)0fg©(«l 
X. (J 2 CD ) ^ y v t* v . i//<^CLTC5)^ y ^ 

L/ ^5 © « 1 9 E&CD<£9ftffl:7j1fl!|-e^ 'J 5, t°V 



— 126 — 



y r.u^/i/ c L.^ts^fc^K^iB-ra 

y/*^* 7 A 

«&d>tt<fc-5Jc. _bseft*co? u * try ^fcow 

# ( & ? B AOUK^C LJy.TCD&^fC*S^ ) JC 

MC 1 « 8 Bflttl^ LS& 1 1 Htt. 17-K*J* 
(C3 7 - KCDX7 -^l:^^®^^^ y 

T^*^ 1.0, 1,0, 1,0.0. 0.-CDA 

1 fc^fl** ~ 'J * tr y fi&mtSl LCO^^ 

« 9 tail i fcm^*- K-c»a^-/n"Po 
* >j * t? v ^'gis^ffi Lrt: m l o isa « 3 

■J ->7*$n/:ffl^li k 7 - K»-» n = 2,3,4 CD 3 

«»ieraj&«:*«K:««$nT^s c t&mzfr-e 

•fo ^ 1 2 EUi 0 dB , 2.6kHzcDA2JlCj;9l 

mi sEuiRtiii&oJHafci****^ * -en-en 

S5*L. IS 1 4 IS<i- 6 d B , 2. 6 kHz COA^KC J: 

mi 5 g»(2 n immfcn*^ ? Y^&^ti 
-enstt^s* cnt> co^-cafc&t^T. aus 

1 EBCD*fifc*ffifr , »'Cffl«J»'- ^^"C 1 6 tr v h • 
7 ;u CO U ^ ;w "C ? 'J * tr y ^ ifi 3 U rtl^R 
B(i« 1 9 H©«E3fe0l<SD J: okC7 -f 



JSHIBS 62-3516(9) 

- kt; 'J ?fcr> ^aastt 

u » try ^*&3& 0 ott^^^nf'n* ut^ 5o 

0,1,2.— ) £ LTI/^. 

Cn^©^. SB 1 0 IS i» 1 1 taCDaSt^MCO 
^Tt^tSo Sgl 9 EUC^r^ 7 ttfE* 

fljco^fcti. «lOB©J:jttlS*K:«JU 7 

^u^nfBir*-'<-7 a 7£i$£^ btt <^<£ 7 fC 
MSBJ;0 -btfcWUC^tt < £ fc> 2 f v h @&CO 

'OUJ&fllX.tf U^/w 2 fC ? 'J * / t^o CCO££* 
7 - Kff n 3&J 2 2 8 £ CD £fc 2j ^ T f 

"^2ic; «j y/$ns« cntc^ux, ^^co 
tyr^^^fi^-^R©^ 'J ytfy^|3i»4"t7 
^2©f-^[ti?J^J:c;7 f * F3 fflWC ( SIS 

l 2 a cis J:cx« i * so Ccoifi^jttJBKiteffitt© 
RC#4i;r*i0. »i siac*jj:af«i 5 eh c 

S / N (ifSy - 2. 4 dB^§S i^^ 11 A. ^ ^© 

? »j tr y ^aa**^*"^*-5 c <t**w 5 ^~c$> 

So 

cniC^LT* SUBA, B-^m 1 4 G9 A . 

^^^i — SPfC^ l^T (^ S COCO, ItR©©<tO 

3 eg A , 1 5BA , B (C^f £ 7 tC $ < 

ttoTl^So $t>tC. mi2taC0A. < tB^mi4 

iaco Ai B ^it^S <fc« ^fn^ ^co^^i B J: r) 
feiv-Ai&OdlHRM^fft^tiiO. WAR 

j:® s / n# j: 9 afc#sn*o mi3taco 
a i B Aeo^*sfiijftffli|y>f 

3 <^oTfc*). ^«US/N^, B£D#tj- 2 ldB 

*C Jfc^iT ACOi^ - 2 3 dB t 5fc # 3 tit 0 ^ S o 

iJ . mi 5SIA , B « S / N (i , ^(C ^ - 1 2 dB 



— 127 — 



G- 5. &<D&-fom 
clib©^ i 8 (gu isaijctcf SB i 8 catc 

IR7'f'i'H1 , 4 2 » 4 3(1 

-en-em t" , z >r y^j:^3 >r 
7"£fc#;<*n£ fecDt?*^ «-a*c*Hr^-c» Mi 

d Ltt#ttaffi3R^-c&£o cn^oi I R 

7<^M 1 ,4 2,4 3 ©eaSflSHWtt^r 



ittfio cn&«D I I R7 -f ^5 4 1 ,42,4 

^icijoax? -MLT feil^jg c 9 fit 
C *5S?+fr* Wx_ff 1 6 e sr K07 ^ • * - 

c £ 5 ) \c9 y * rts ^ u y tr 
yf®&5 3^. c ^cD^nJJSOiE^o e ^fc# 
Agi"T5 t t fefCv d AcDaoSTScDiE&cD f £ 

* 'J f/t^^ 'J y try 5 4 

«A««-*-ni* «fc^« Ccoi#. HSMi.Mi 

?§£&:*:1I£TCD±firiHg^*6 t* * h 
cote, *3s^is±i5^^^cD^icp&Sc*n-?\ 

3 &&±CD I I R r -f i? 9 • 7 -f ? IC 

is^r 5 c i & ^tg-r& 5o 

H. SS^CD**^ 
*¥£ B AtCfoZ>7 << */ 9 >^ - y <f ^ ? ©BSC in 



WfflOa 62-3518(10) 

^ e v 9'\mm& m Kmwtrtu* J:^^tf-ca& s a* 

i*>ff*L<«4. * - '< - 7 a 7 CDPS^r-5^^ff 

CCT, mi 7 EJ IC ^ *T E D ? < 7" I I R7 -f 
/i/ ^ 4 2^S1 8 E8I IC ^ -f 3 D * f 7 P I I R 7 -f 
^M3T«, * - 7 a 7 S&^gfl^fit^-f n 

^Hl?&5 1 , 5 2 ^&jf Att«5-rntf<k0^o ccoi 
£cd? U y -try ^IsIES 5 1 , 5 2 iirii, 
n*> wtt*r*&«f C fl];Lf* ue? t- ) cd7 ^ • * 

>r — ;w T ^ >J * V^-TSiStt feCD^ffl^nif 

^s^fc * - 7 d 0 • r - ? n* c 

i^-Efrjh-r^il^fC, «-7 4 2 , 4 3 

gffCD^*CJ:-Cir^l t'y h C » a 2 ^ fC J; 

cXfC , SI 6 !2(C^-r 1DM/IIR7^^ 
? 4 1 CD^^iCd c f d ©JtaJtSICiJ^T* - 

f5C tfCi«9. SI#g§:gCD J:^r^^« t* * h£ 

Ci^T^Se -blg^S""- 7°*CD* - 

-7 a 7 £D^ D^-SHii^ i LT CD tariff CD ®« 
fC ^581^0 7 • * - ^T? ^ U y 7" ^ 'J sr 

C CO «t 7 1 1 R f -f V 9 *f • 7 -f n/ * ^& tr * h 
• U - h • 'J ^' ^ a y ■ -> 7. 7 A CD T 3 - 9* H 



— 128 — 



»fiSW62-3516 (11) 



?isg. m s mam 2 &<d m<Dg.fr&m 

SfSS^-T 77, & 8 tsatto^ Lit l lBlii, 
0,1.0.1,0,0.0/--A:flft>ttt"£S£^^-r^ : 7 7 . 

m i 2 ma^tjm Misgd r i Rf f ^ • 7 

-f'^Otti^&^^^t^77v mi3|^^<fcCX 
5 SOtt I IR7^^ ffi 7?£>J§fi££t X"<^ h 

;^^r^'7 7, mi 6Btita»i 8ia(i-en 
se^^j^^'r 7* a ^0t^5o 

1 ,41 ,4 2,4 3 1 ^9 

2 mnm 

3 ^iBflg 

4,51,52,53,5 4 * 'J * t" > 0*mi» 

10 x y 3 - 9' 

3 0 f = - 




SO IOO 200 500 1K 2K 5K tOK 2DK 

£3 B 




-it is. 

12 TS" fS 6 

»4 B . 




3 ^;ri* 



1 



30 ?i-r 
/ 






k£ 1 








<3 















35 



$20 



— 129 — 



ttKlBS 62-3516 (12) 



5- 



MiiH l 



012- 



M 1 1 1 1 1 1 1 1 1 1 1 1 1 ■ 



$5 ■ 



w 5- 



012- 



1 I I H I ■ 



336 B 



t 

A lz 



0 1 23 • • 



B 



O 1 234 5 



HTTP 



lllllli., 



#7 



V 5-- 



lllllHlllln 



minimum 



^80 



u 10-- 



5- 



0 12-- 10 



Itln,, 



20 30 

5^(7- I- 



1,0,1.0,1.0.0.0 jff 

»10 B 



^ 5f 
2 



1.0,1.0,1.0,0,0 ••• ?\V>i.?tt%&r>& 

3*9 ■ 



U 5 + 
2 



llllllim. 



Urn 



0123456* 

1,0, 1,O f 1,0,O f O/- ■ X 0 '-^t-ti/fct^ 
(2*4>jk4t*~\r, U^r tL 2 T 7'1-y 7*) 



B 



130 — 



ftffiBS 62-3516 (13) 




iodB/a;«. 




(1 * z *** 

^15 B 



— 131 — 



?*&aH3 62-3516 (14) 






1817 0 




819 H 



— 132— 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



lU FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




